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(54> imwozm xts3mm&&wm®v>i? 

(57) [gfc)] 

[IS®] *«WI*KKfl)1300nm^»ikv>y;u^- K 
T7 7^/<ffl£ffll*TSg1550nm«T?(D*£Sii*§M«g 

[flS»#8:] KISfl>1300nm^g!i->>^U*- K7 7 
-f / <«0> -> >-9";u* - K 7 t -T /< S M F 1= JSgl 550ren« 
X'&<r>ft&m$: t,o#fMMt7 H/<DCF A<SilfH v > 
K 7 7 •< /< S M F O-^SSJlCfiHTT 

7-f/<SMFt»Stifi77-f^DCFi:«)ia'J^ 

Sl77'y t-77-f /<D F Ffl)^gl:fcUTv>^*- 
K^T-f/^SMFffl^D-^J: tfftttfll 1=3? 


SMF 


-» h 


DCF 


OFF 


X 


(2) 
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y 7 -f /<l=«S1550nro»-em©»git<i$ t o^scffiia^ 

t -f/^sgs t r#eai2*gi 55onm?&-e £«ia-r 

/N*©a6S1550nm«-(?©»lk^n-^$SsMF . 

DSMF . *fiSLSMF • ltrfiE«-tfcS<a7T'f/N*<7)*S15 
50nm«T?(D»ifcXP-^$SDCF . #Sfc<ll£DDCF . & 
LDCF * Lfc£ lilS SSMF x 1-SMF / I SQCF 

I =ldcf ©K«6*jSfc-r*SLDCF ©#IMi«7T-f 
/WfJBS/I/SOHB— K7r-f /<l=««**l. * 
Sg1550nm?&T?a>a-StXP-?£lftS^ »««*D 
OFF * h77-f /WI3ISDSMF x LSMF 

+ DDCF x LDCF + DDFF x LDFF = 00>M&&ftt=-? 

[iS*>E2] #£i£fcg1300rm?&-esg#gj<£=fc O1300 

7r-</ ? r f / < £ tsis l -t ste&asg 1 550 

2»*,/U*— K 7 7 -i ' <<&3&61 550nm?f?-T? P — 

?£S S MF • #*M*Dgr . *S$L S MF . fMBtfSt 
St®? r-f /\*O)aes1550nn«-e<D^S(X P-:7£ 
SpCF . #iMI£DDCF ■ &££LDCF iLfctt. 15 
JSDSMF x l-SMF / I DOCF I = LDCF 0>fH«£3Sfct 

T-f/<l=»«**t. *t>l=»fi1550nro«t?©»g)t^D- 
^^SDSF ■ #&m&Zl$&t 7 K77-f/< 
*<I$I$SSMF x LSMF +SDCF x LDCF +SDSF x L 
DSF =0<OSIflg$3lfc-r*fiLDSF ftoT«S**it 

i»* = t t -r -s jteaiffliss^ asm y >•? . 

[*W©8Mfflft8»lifl] 
[00 0 1] 

[SSfUJ<7>IB**ft«ttIH t#l=. ttfta** 

■t<5ta> 

[0 0 0 2] 

<t LT. 1300nm»S»«*»^U^- K77-f /<P*<*0 
5»*lT^4. C©7r-f/<*9h9-7li, 36fi1300nm 

©*«**ear*=ti=*or. •m-cisisjmhr 
®»n*wi e>*v -5 1 ©-c ft * . 

[0 0 0 3] gjfil:fcL>ri*. C<DHK©1300nm«^ 

4t « x A, e •? A K— ?7 r <f ' WIS- E D F A <7)S)jS« 
■C ft S 3*g1 550nmifi2l©SfiS«-ecD $>*iX 

Jsy. *e»ft*Ba*8fiea*a»L. issonmiftaKD 

fla>a6&$r. a*g£S£S (wdm) £fr?w.fc*<Si 


[0 0 0 4] RR<D1300nm?S«fla«> K77 
<f / WO » SOU* - K 7 7 4 1 N*l*iE(O^Sfefi t » 

< fcSI=o*v#»SA<*£ < ftSXEOttSkXP- 
:?*#14££*lLTt^o LfctfoT, Ri8;CD1300nm3?^ 
#tfe •» <fJV^— K 7 7 -f / $ ffl t>T 1 550rmi3SS«T? 

EM*** < ftSK^ftfl-afitfTC^ < &m 

Gj£**ifc&asg<&<i#©#&*<si8(cfty s miso 
&i^3$g£seat*<fr*.ft < ««fci>9mtf£i:«. 

z<»z.tfrh>* ffiftii. •»y;w-K77-f/<l:*# 
ttftOMMMi «t □ - 

77-f/<*tt«Lfcli l JV7 (fioB'J>9) tffli^r 

[0005] 

[&BJA<ft?!fc L<fc 5 it KIS<O1300nm^^^|S[ 

»*. mE(Oxyuif K-7'77'f/<lfitt8©Bfi9f 
•pfc€.1.55/im<OaSg«T?ji<iA<ftt)*t-S*<. mi*. 
1530nm~ 1 560nm* -pa>aSS«1?3SS$ Sfciil^ff 5 i: . 
g^-C30nm x ^gfex □ - ^ x ^ 7 r -< / N*g/= «t 

[0 0 0 6] -<D«i:-5'Ef3SS^St*«l*|-r.Sfc*!>(=. RE 
8ft© 1 300nm*&SI #gt -> > ?su% — K 7 r «T ' <flO> 2" > ? 
;u^e- K 7 r -f / <l= 7 7 -f / <CttMt * »a. 

XP— ^(7>lil= 1 » 1 IC«EE Ufcfcfc* 1 

L*5o KtftroiSOOnm^^gfe^i/^u^- 

U . C *t & <D I* f, o U>fc -» y J^E— K 7 r -f / \*<D#gfc 

/<i*sica*-r«»«ffl«7T-f/<*f*fiLr»ttL 

[0 0 0 7] ->>-50u*-K7r-f/\'<D#ifc£#aEAP 

77-f/<©»»* DSMF . S/>y;W-K77-f/<©» 
»XP-^*SSMF . #*»«7T-f D 
DCF . »SlXP — ^^SDCF tLfctS, DSMF /S 
SMF =DDCF /SDCF rogiCS^SSfcfwi: W&mtU 

$^Sf*C<b:(i«4r>TeL<. SUlciis Rtt(D1300 
rm»«»as/>y^— K77-f/<«i:«ffl**itl>4 

§v>^-K77-fA©»at»axo-7^± 

(c|^BSl=ffi(g-f4C TffiSf-C fey. Z(OZtt< 

i550nmifija©aftfi»*fflt^=iiHiS7csa36s*aeai 
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[0 0 0 8] *«WI*±fiEI$S£li?*-f £fctf>ir/ei:£*t 
fct©tfty. *©Bttl*. RiS©1300nm«^»g!f» 

7 y 4 'io>#&k#&x P-^£1550nm©«g«T?5S£ 
l=*ai=ttfitt-«c 1550nm»g»-ea>ii]SS 

[0 0 0 9] 

[KS£fi?*f £7=«>ro#fS] H5ffi©$Q<s v>?yu* 

ft* p - m®-t «D*g££*rt** 
l:§IL, 5/>$ryH=- K77-f /<O^Skfit»»^P 

BieKtLT. -»^-K77 

S3g**tS. *l=. SB 2 fft©ft<tffl:?y 
*u -5-rofeg$il3S-r5-i-C. SJJBS6 1 

•>7h77-f/<i:j:y p - iimizmm. * * a . 
men 1 9<o»i6«fi77-f/<icj: y a-^ttm 

'J >^-CI4. »»XP-^*<?fC»StfflA< 
-Sroli^to^ifc^^-v h7yf/<l::,l:U 

r •< /«o»a<t <t p - •§ c t £ a 

[0010] *smi*.hGgtt*ajft-r«fetti=. *o 
£3&¥a*iti:Ti*«. sb 1 ©^uhi*. * 

eaiafi1300nm»-e*»»**-3l300nm»JS»»"»^ 
yu*- h - ??^/^©-/^^- K77-f /<I=36S15 
50n^T ftO>#fttt£*. o#ftttA7 7-f/^gSLT 
*£&«g1550rm«-C?<*>#f&£*im-f SjfcfiaK'X x A 
l=*SlvC, mU'»<fJV^— K7y-f /\*©3Sg1550nn« 
■C?<O^SkXP-^$SsMF . #»<fi£D S MF • &fi£L 
SMF • fm*MR*flt7 7^'<a**1550nii*7©#tt;i 
P-^£SDCF ■ #StfiI£DDCF . ^S^LDCF £ L,fc 
<tt, ISIS S SMF x LSMF / I SDCF I = ^-DCF 
SiSfcf&gl-DCF «)»»a«7T-f/<A<|iJfB-»yyU 
K?7-f/<l:gS*ti. £t>lc, S£g1550nm?!?-e<D 

aaxp-z/tKis*. »isfli$DDFF 

•V K77-f /WfilSDSMF x LSMF +DQCF x LQCF + 
DDFF x L.DFF =Ofl)H«£iSfc-rSfeSLDFF Hot 

[00 1 1] £fc. Sg2©5§mjl*. 3teaiaSS1300nn« 
•C«»«*t-3l300nn««»»'»^;«- K7 7 -f/< 


P© •> > y yu^e - K 7 y -f / <l=5MM«» 7 y -r / SSI 

^AKfcl^T. roiBS'V^U*— K77-f /\*©aSS1550 

nm?Te©#ffcXP-?£SsMF . #fife<S£DSMF . 
£LSMF- !?Tffi»aMfa77'-</'CroaS1550nin»T?©«- 
StXP-^£SDCF • #tME£D[)CF . &££ldcf £ 
LtztZ* ISISDSMF x LSMF / I DQCF I =L[)CF © 
BI«$3Sfc-rS&SLDCF ©»»««77"f/<*<UIEi/> 
yu^E— K77-f/<l:ftS*H. £ * 550ren«T? 
©tttfcXP-^fcSDSF • a-tMt^isissi:-*- aa-at-> 

-y K7 7-</<A<l5l?SsMF x LSMF +S0CF x L|)CF + 
SDSF x LQSF =0a>g|&£iSfc-f &gLDSF £to"C 

[0 0 12] ±IBSB1 ftgLDCF ©#-|fcfi 

fi77-f/\'A<-»^-h-77-f/<l:M*^4-t 
■C. #ftxa-?*t«|cfl|flt£*i.«. Jfc{=. C©-»? 

yu-e- k ^ t -r / <t a-s*ns 77>f/ < *<&m z*xtz<j> 

DFF ft*>#&73v h ?y-r U C©#ife7 
^•y h77-fy <©&£*< LDFF (=iSfi$*L-S-«tT?. SI 

y •» >f yu^e- k 7 7 -c / •co»8itfi t »atx p - ytm 

[0 0 13] SB 2 ©SMUT? I*, i/i/yyu*— K77-f/< 
l=*SLDCF ©»»»fi7T-f/<*<»«*tl. 

SH»l=*y (ISlS^^^t;) lc^(S**t€.. 

7h77-f/Wi«*h. -€-©*ssisi=<fcy. SB-r 

©«fc 5 1=. -»^yu^- r -f /N*l=»StMfa7 r-f 
[00 14] 

[»W©^!6©^©] KIT. *«^©H«6»S§<55*BiW 

■rs. Ei i*sbi ©«wro-n«Sj^i§cg*^-rt©-ci5 

-5= ZOmfote&momm'J >-7l*, KIS©1300nm^«- 
»-»^yu*— K7T-f/<«©*»^yu^— K7r-f/< 
SMF ICSSSISSOnm^-cm^^SltffiS t y 

[00 1 5] SJIE^V-yyU^- K77'fA'SMFro$S 
1550nn«T-©»aXP-^£SSMF. ^StfB^DsMF . 
*S*LSMF tL, »Sfcffl©7yf/\*DCF©SS1550 


(4) 
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[0 0 16] 

S$MF x LSMF / I SDCF I = L DCF ( 1 ) 
[0 0 17] CCD&gLDCF Ommtz^i)^ 

DSMF * LSMF +DDCF * lqcf + D 
[0020] c<D (2) x6cDI3«$r5lS3Sfc-r<fc5fc* 
SLDFF £iaSLT#tfc:7=-/ h77-</\ f DFFjy> 

(mzmi^t;) tcffi{3**i. #B?5* h?r-f/<D 

f f a>mm * & i*#bb t □ - ^*<*c=»i=»« 

[0021] #*5. c<d»i a>«wrc*jt\r. *>>^/u 
t-K7r-f/<SMFO*(Mi:»at»«77-f/<DC 

Ft»»75^ h77-</<DFFIrt*lf*lS]a©iJ- 

;n:«^nr, **i-e*ia> y — ^anNttizBfeTB** 

£ e K7r-f /<s m f ^»ttttfl[7 

7-f/<DCFi»»75*; h77-f/<D F FtttttKttH 

[0 0 2 2] 0 2(im2(7>^^(7)-§|ffi^S§i5il$^-rt 
<D-efc-5o tl<Dnt&f&mmit. &t&tD1300nm^#gfci> 
>y;U^E— K77</<«fl)'»^- K77-f/<SM 
F IZ X«1550rn»-e jEXttftO)»flktt« * o«HHi«:7 

CF(C»[g1550nm«T?a>^tfcfi*<? U£l£*£*fc) <& 
h77-f/<DS F*»ttUt=tO)T?a&-&o 

SSMF * LSMF +SDCF * LQCF + S 
[0 0 2 8] CO (4) a««lS»fcr*9lc#Uk->7 
h77^/<DS FtDftfiLDCF SBB** Cil:: <fc y . 
v/>^>U^E- K77-f^SMFt»»««77-f/<DC 
F0>y >$(Cgg-f &#f|fcXP — ?*><^ (ISfSBS^ 

t?) icM{a**t^>o z<»&m. xstzsy h77-f/<os 

[0 0 2 9] C<&JB2a>*M(Z*5l*Tt, 
;«-K77-f/<SMF0)»M4»Bt}|«77-f/<D 
CFt»B(y7 h77^fA'DS F 1***1? *X%m<D U - 

>uic#3b>*tr. t*i^*tcDy-;KiStt«izfiteTe^ 
*i***4lM*H-¥B (M*l££B) IcJfc^TBaMt 
4„ y>^-K77^ASMF^»aa(§7 
7-f/<DCFt»»5/7 h77-<ADS F<Z>»«li»S 

[0 0 3 0] 

[KIMM 


t?) lcBB£4u #»<ia<»BLfctt©<fcfc4o 

[0 0 1 8] #|C. »Bt^7^ h77-f/<D F FC&S&g 
ISSOmrtrcflMMftXP—?** UZIHICtt?) • 
(I^DDFF <t Lfc££* #»77^ K77</n*DFF(D 
S^SLDFF (2) (&5t£I5fS;8S-f 4<fc5fcIBg 

[0 0 19] 
)FF x LQFF =0 (2) 

[0 0 2 3] HRif>#J\,*— K77"f'<0>SMF0>£ 
S1550ran«T?CD^SkXP-^*SsMF . #S«fi£ 
DSMF ■ £§£LSMF kL + BE#ttttft7 7'r/U!>jK 
«1550nm*ra>#»*P — :7ftS[)CF . 
DDCF . *S*L0CF <tlfct§, X0) (3) 5££!£f£ 

«fcr*5l=»«»«7T-f/<DCFa>ft«LDCSF 
[0 0 2 4] 

DSMF x LSMF / I DDCF I = L[)CF (3) 

[0025] c<o (3) &<DMmzmz-r£?\z#&m 
<S^T>r/<DCF(7>*gL[)CF *B»-r*ct(c«fey % 

> > #J\** - K77-f/<SMF 0>&ttfl*<B ( ISIS* $ 
«?> l=»B**u 5M»^P-^»BLfc*Bt35t 

-So 

[0 0 2 6] 3fc|C % #«ki/7 H77-T /<DS F<D»*15 
50nm»-ea>»*^P->f*SDSF . 5M&B** <«KB 
**t?) . LDSF fcLfcfc** (4) 5££I3: 

iSStfe-T* 5 ^ h77^DS FCD^SLQSF 
*><Bg * *lT#«MIB:7 7^DCF ttKttlC 
K77-f/<D8 F*<fS«*H-5o 

[0 0 2 7] 

SF x LDSF =0 (4) 

- K77>f/\l0v>^- K77^/<SMFi:»» 
Sfl77-fADC Ftfmy^V h77^A'DF F*<|$ 
B**i_rL\«o afi1550nm^->>^;u^— K77-f/<S 
MF(D#SfcflDsMF Ii17ps/nm • kmT-fey . «g1550nni 
S?-C<D#SXP — ^"DSMF 1*0.058 ps/nm2 • knTCfe 
y. SkgLsMF fi42km-efe^o 

[003 1J tfc, »»M<S^r-T/<DC Fa>36S1550 
nmt?(D^gk<SDDCF I* —102 ps/nm ■ kmT?. £§1550nm 
SrWiKxn- ^SQCF I* -0.406 ps/nn»2 ■ knrc& 
y. SSLDCF (iekm-Cfc^o »»77^ h^r 

-</<DF F(D*S1550nm-eO)^Sftf@DDFF fi-6ps/nm 
•km-efey. a«1550nm»TO)»BXP — 
y. *SLDFF fi17kmi?fe-5o 

[0 0 3 2] ffirfiE (1) SrcSSMF =0. 058 ps/nm2 - 
km. LSMF =42km. SQCF =-0.406 ps/nm2 - km$ft 
A-r*^. Ldcf =6.0 kmttt y. »W«77-f/<D 
CFtD^SLDCF l*MB (1) S^3l£LTl>4o 

[0 0 3 3] aSS1550nmSa>aS1530nm-1560nm-C?»S 


(5) 
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^AFfilt-rHfcfcgF' (D^tfcflD' l*D' =D 0 + 
SO (F' - F) (A F = F' — F ) Zkfr 

*s>9fo^— K:7r>f /<SMFtf>afcg1530niirc?(&# 
SfcfSli15.84 ps/nm- knre&y. a£§1560nnre 
f*17. 58 ps/nm- km£fcy. y>^-K77-f/<S 
M F a>&g42km£fc»-f £ CtCi «#ftfi(*&ft 1 530 
nmt?li665. 28ps/nm<t y . *g1550nnreii714. OOps/ 
nrafcfty. &g1560rmiT?ri738.36ps/nm£fc&o 

[0 0 3 4] #Utf$fS:77-f /<DC F0>26§153Onm-e<D 
93. 88 ps/nm- kim?fcy. «S1560nm-C?ri- 
106.06ps/nm • knrt? &g 6 kmSflBL 

ttttf*. »§1530nmTli-563.28ps/nm<h:fcy. 2SS15 
50nmt?li-612. 00ps/nm<b U y . aS^1560nm"C?Ii-636. 
36ps/nm<t t£& Q 

[003 5] Ltzifi'oX* 42kmO)is>tf)l'^ — K77^ 
/< S M F t 6 kma>^tt«fl[7 7 4 /< D C F t ££BB Lfc 
»«-C<D»«k«l*1530nra-1560iina>aft*-e-Sa>102. 


OOps/nmttty. #»fa*<-5£(D{I <102.00ps/nm) fc 
77^Mb*ti, fro. #»xo-:fittH=BM**i 

[003 6] C0v>^-K77^ASMFi:»» 

M77-f/<DCFO»«y >*(=»«**i*5M*?5 

^ h7T-r/\*DFF<7>«S1550nm»-ea>^«^n-^< 
^T?. &§1550nm-C<&#Sf!6<- 6ps/nm ■ knTCfc«fr 

&g17km£era-r3*2£;& (1530nm~1560nm) 
««ttL^r*it-102.00ps/nmttt*. C<7>$g&. 
»fi77-f/<DCF 0>ffl*$IS(cag LTl^fcl 550nm» 
■CO«.afiO)»ttfB102.00ps/ninli»»7^^ h77-f 
/<D F F0>±g17kmra^±i:-5^tkfi-102. OOps/nmlc 
*o**±l::««S*U »S[77^77-fA'DFF(D 

(=tt*«#aft<*ytt**i*. #?r-f 
a>*MMB<Dfttftia*i*s 1 1=**". 

[003 7] 
[81] 


ass 

119 

SMF 
(ps/nn) 

DC F 
(ps/nm) 

SMF+DCF 
(ps/nn) 

DFF 
(ps/nm) 

SMF+DCF 
+ DFF(ps/nm) 

1530 

665.28 

-563.28 

102.00 

-102.00 

0 

1550 

714.00 

-612.00 

102.00 

-102. 00 

0 

1560 

738.36 

-636.36 

102.00 

-102.00 

0 


[0 0 3 8] WE (2) 5EICDSMF . LSMF . D 

DCF . ldcf . DQFF . LQFF 0>fi££Sg153Onm. 15 
50nm. 1560nmSlc-5-*i-rixa)fla$ftALrttS-r-6i:. 

L^*i<oa*(ct5^rti. £ai0>xitiHiriivr*it* 
tfty. we (2) a*»jaLTi^«ct*<«B-e* 

[0 0 3 9] (HSfi«2) C<7>HJ6^tmi 0>«^(C» 
JS-T^tOt?. niBftlKMl fcB«tta»1550nraT?17p8 
/nm-kmO>#ifcDsMF |q C < &S1550nm«T?0. 058 
ps/nm2 • kmCD^Sfcxn — ^SSMF Strife* LSMF 
42kmO> > > V ;U^E — K77-f/<SMF ( c &g 1 550nm"C # 
tftfSDDCF *<-102 ps/nm -km"?. *<D*g»0tttS:X 
Q-^SDCF *<-0.290 ps/nm2 - kmO>5MfeflMR7 7"f 
a'DCF rt< WE v > SOU^E— K77-fA*SMF O^tfcX 
n — :/*<*!:: tt*«fc 5 1=8. 4 kmtt&gLDCF T?tttt* 
*u *<B*5«glc. 8ft1550nn»7?0>afltXC3- 

^SDFF 2eS1550nm-C(7>^gk(lDDFF *><10ps/ 

nm • kmfl>#tt7 5^ K^t-T/n'D F Frf><fgf£$*iTl* 


So ccDMfeffllcistvct,. WE (1) 5CICSSMF =0. 
058ps /nm2 -km. LsMF=42km. SQCF ==—0.290 ps 
/nm2 . knKDfi^ftA-T^cirJc^ y % LpcF =8.4 km 
fcttU. WE (1) 5tA<+^ir3SE*tLTU^o 
(2) 5ta>^i21(CDsMF Ottt LT«*1530nmt?tt15.8 
4 ps/nm • km. ;6JI1550nnrCI£17ps/nm • km, &S1560 
rmrt?l417.58 ps/nm • km(7>fi$^H-r*iftA *fc* 
L S MF =42km, Dqcf ^>fi<t LTaSS1530nmT?{i-96. 2 
ps/nm • km. &§1550nm"C?l£-102. Ops/nm • km. &§1 
560nmT?li-104. 9 ps/nm • km0){l£^ti^hftA 
*^>ICL0CF =8.4 km. DQFF = 10ps/nm-km. LQFF 
= 14.28 tant**t**iftA-r*c4:l=*y % 
lvc£aatt*ttf±*fcttU, WE (2) ft*<+^(c3S 

<7>&t§:esiia2(c^-r 0 

[0040] 
[fi2] 


(6) 


1 0-7 3 7 38 


afcg 

nm 

SMF 
(ps/nn) 

DCF 
(ps/nm) 

SMF+DCF 
(ps/nn) 

DFF 
(ps/nm) 

SMF+DCF 
+ D F F (ps/nm) 

1530 

665.28 

-808.08 

-142.80 

142.80 

0 

1550 

714.00 

-856.80 

-142.80 

142.80 

0 

1560 

738.36 

-881.16 

-142.80 

142.80 

0 


[0041] z&mmmiz&i^xt* khi^^vvz?? 
<d ass»-c? ^ * « h mm><& y tu * *i & - £ a<«s * ti 
[0042] (HS6W3) z<Dnmmt*m2<DnBjuzfPt 

&*,(7)-C. Rift^1300rtm«^ai>>^U^- 
T-</<Pco*S1550nmt?^ii:fiiDSMF = 17ps/nm ■ km, 
Stg1550nm«"r?^»§kXQ — ^SSMF =0.058 ps/nm2 

SMFrcaSS1550nm-C^SfefiD|)CF =-102 ps/nm • k 
m. StS1550nm«r*0>^ifcXP — ^SQCF =-0.406 ps 
/nm2 •km$^o^tfca(a^T-</<DCF^gfcfi*S 
lc-T^<i:5(cglSLDCF =7kmrt,-3tSS$ti. £ £ 
rc^-(D*lfiSlc3fiS1550nm»-ea>^tkxn-^DDSF =0. 
08ps/nm2 -km, Stft1550nm-e<D#tfcfliDDSF = Ops/ 
run ■ kmtf>#gfe->:7 h^r^ADS F*<grftLnsF =5.07 

[0 0 4 3] aSft1550nm£g*ft<bU SUE (3) *t(CD 
SMF = 17ps/nm-km, LSMF =42km. DQCF = — 102 ps 
/nm-km£ttA-f&C y. (3) 3.<D*im<Dttg. 
ftfiLDCF =7.0 kmtfey. (3) <**t 
Tl^o tefc* v>?;u^— K:7 7^SMFtf>#ffefiI 
I*&ft1530nnrc(*. DsMF = 15. 84 ps/nm • torn? fc y . 
»SfcSia^T-</<DCF<7>^S1530nmT?(7)^Sfe(i-93.8 
8 ps/nm -kmtay. C*t£ (3) 5*lzftA*-&<h. 


Sfeffi^W A(D&ftLDCF l*7.086km £Uh 0 
2Sft 1 560nml:: If & i> > SOU^e — K7 7-<a*SM F0># 
SkflDsMF 1*17.58 ps/nm -km-Cfey. |5}i:<&ft1560 
nml= If £ ? r >f / D DCF I * - 1 06. 06 

ps/nm • km<!: U y % CJh.bO>ffi£ (3) xClcftA*r^C 
«!: (c J: y , ft 1 560nm(c fc I* Z #»«{g 77>f/\'DCF 
CD^ftLDCF =6.962 kmifty. &ft1530nmfc <fcl/1560 
nmlcfc^Tt. (3) xE"C$#b+l&#ifel${§'^7'f /^D 
CFCO^ftLOGF l*»7kmtay % a$ft1530nm~1560nm 

(zfcit^^sftfcfcurt. «re (3) st^a^^r 

[0 0 4 4] &tz. (4) ^CICSsmf =0.058 ps/nm2 
•km. LSMF =42km, SDCF =—0.406 ps/nm2 -km. 
LQCF =7 km. SQSF =0.08ps/nm2 -km, LDSF =5. 

075km^^H^4xftA-r^c^(cj:y % *a>sis<iiiM? 

fc*y. (4) SStfatSSJlTt**. 
[0 0 4 5] fc*>\ COHS6«ll3fCfelt^«.^7-f 
im<0#iMl£#tf>£<h. S3(7>c*:5lC*y, ^»y7 

^<«l:Si:S y, v>^;u^B— K77-fM'SMF 
a>#IMfi te cfe tf#j&x a - ^<^(c*g« * tir i> £ c t 

[O O 4 6] 
[S3] 


nn 

SMF 
(ps/nn) 

DCF 
(ps/nm) 

SMF+DCF 
(ps/nm) 

DSF 
(ps/nm) 

SMF+DCF 
+ D S F (ps/nm) 

1530 

665.28 

-657.16 

8.12 

-8. 12 

0 

1550 

714.00 

-714.00 

0 

0 

0 

1560 

738.36 

-742.42 

-4.06 

4.06 

0 


[0047] (mmm4) zommmt,m2<Dfzmz*t 

&?Z>tO>V. KI5(O1300nm^^gfcv>y;U^— 
7 -f / \*IH<0 > ^E— K77-<ASMF I* 2£ft 1 550nm 
T?^ifc{lDsMF = 17ps/nm-km. £ft155Onm«-C?0>#gfe 
XP — ^S$MF =0.058 ps/nm2 -km. SHlLSMF =42 


knrefey, cOy^^-K^r^f/N'SMFl:, Stft 
1550nm-ca>^afi*<DDCF =-102 ps/nm • km*?. 
AQ-^Sdcf =-0.290 ps/nm2 . km(D^Sfcffi<S^ r 
-< / < D C F *<&ag T? ic U £ ± o iz grg L DCF 
= 7knrT?ioT|giS£*u *bi:^aafi77^f/N' 


(7) 


*$B3¥1 0-7 3 7 38 


DCF(D^ffllc&§1550nn«-ea)^tk^a-^SDSF = 
—0.1 ps/nm2 • knrc % jS^1550nmT?a)#ifeflDDSF= 
0 ps/nm • kma>#gfcv:7 h^r-f a'ds Frf><&gLD$F 
=4. OSkmV t o tSS LtzBm 'J > * **lT l^&o 

[oo4 8] zo>nmm 4 \z#i*t. use (3) aiz. 

D$MF =17ps/nm • km. Lsmf =42km, DQCF = — 102 
ps/nm • km£ftA-T& c t iz & y % &g1550nm|::fcl*& 
# ic ft £ fc ^(D^tkMfS 77^DCF 0>*S 

ldcf Ii7km<hfty. I9ffi (3) *t£;SS LTl><5 0 £ 
/=. &§1530nm|::fcl^TI£. DsMF =15. 84ps /nm • k 
m. Dqcf =-96.2ps/nm-km$ftA-r-5>C<tlc < fciJ. 

(3) 5£T?#tt LDCF 1*6.916 kmirfty. * 

fc* *S1560rtmlcfelxrii DsMF =17.58 ps/nm • km, 
DDCF =-104.9 ps/nm • km<t ft y . C+i*ifF8B (3) 
5£lcftA^-&c<b(r<fcy. SrgLncF =7.039 km£ft 
y . «g1 530nmfc J: 1/1 560nm<7> I vf ftlc *5 IxT £ . 


(3) x£(Cci:y**!)b^^*SLDCF fi^-r*ifcS§15 
50nmf c It & 1 1$ l£ « L l> 7 km<t ft y . &g 1 550nm 
»rcfelf^^aSlcoLNT*A?»tt**SLDCF itmis 

(3) ^$JH£Lrtx^ e 

[0049] Sf;, S smf =0.058 ps/nm2 -km, L 
SMF =42km, SQCF =—0.290 ps/nm2 -km, t-DCF = 
7km, SQSF =—0.1 ps/nm2 -km. LQSF =4.06km£ 

^A-rscticfcy. (4) &o>iEm<»ftnt£mt*mt 
fty. vriB (4) 5e$asLTi>^o ftfc. zonmm 
iz as it -6 ? r -< / ^»^a>^sfe(7>tt^fiiis 4 ic ^-r 

totfty. hyr'C'tDSFto&mzts^T 

it. »»^p-^fc«fei;»«ffi36<*fzsi:fty. 

^IC^IC^IS * *tT I* & C t * £ o 

[O O 5 O] 
[54] 


mi 

SMF 
(ps/nm) 

DC F 
(ps/nm) 

SMF+DCF 
(ps/nn) 

DSF 
(ps/nm) 

SMF+DCF 
+ DSF (ps/nm) 

1530 

665.28 

-673.40 

-8.12 

8. 12 

0 

1550 

714.00 

-714.00 

0 

0 

0 

1560 

738.36 

-734.30 

4.06 

-4.06 

0 


[005 1] lEyV^t- K7r-r/<SMFCD^ro 
3fceStS&(i. £§1550nmT?17ps/nm-kni©«-llt£=fe,*>. 
&g1550nn)«T*0.058p/nm2 • kmtfjtfife;*. "3 
&g 1 km^ y aSS1530nmT?(±15. 84 ps/nm • km© 
#ffc<l£t*>. «S1560nmT?l*17.58 ps/nm • km©^ik 
m%tr> Q Ifctf-jt, 1530nmi1560nm<O2»SPa-C<7) 
#St<BS(i1.74ps/nm- km(0*£fcfil.fcfc l J. ^5" 

i= * y <t#§s*<* £ u mm. $ s i+ •& - <t (= * s . 

[0 0 5 2] ffJfEftftO v > $01^— h'77-f/< 

S M Flc£g155OnmT?<&#ifcftA<0!|;US-85ps/nm • km 
OftSt*. aSS1550nm^T?ro^8fcxa-^A<0. lips/ 

yU^Sfcft O ps/nm • tart?. »|)l^.n — ^*<0. 08ps/nm2 
■ kmOiiftBsk'J »ft1530nnii:1560nm(O{I#RSj 
K2. 4 ps/nm • kmO>»Stf@«>m3!><§&S 1 kmS y £ ft 

[0 0 5 3] CtiCStL, **M(C*SI+*UfE**teffll 

B3 l3 d^I.5 x1010x z2 exp 
... (5) 

[0 0 5 6] ZOA-Q. B&Ht&mm&. LI*Jt7r-f 

man. ai*eai8i«ife'c&$. 


<fei;»ax □-^(±1550nmafiS«<O4SESI=te 

[0 0 5 4] ftfc. fi#3ty-CXtt (SNR) 

A<. <l^/<7-PS **$<r*t. *77-f/<OIMI 
^aS-CfeSgaeffiSSIS PM (Self-Phase Modulat 
ion ) icj:*^^^ hyutS*<yA<7T-</<<7)»lfetHS 

LrasK^^bssi^iSci-rirLxdRaa^i:*. -roe 
a(a«aiH*<raat'Ef*»^©»aiaifi**© (5) a 

[0 0 5 5] 
( — o; Z ) / {1 -exp (-QfZ) ) ■ ■ 

[0057] ca> (5) Aimi^xnu-r^t. «s» 

lit 3 ps/nm • tart?. +HSl=rafi*a>fiiBSai=»» 


(8) 


ftKJ¥ 1 0-7 37 38 


(5) &vo=otuy* eaiKSLosnisiicA^A^f. 

r (5) 56£jg£U SBttffl2iSI=jeH-r*»»l8S 
1= «fc S§5S£ Eis-e £ * £ 5 S»SIA<*§ e>*i£ w t i=a 
■6. 

[0 0 5 8] *SeWI*±iESS«6«2£0i|;fc.fcI/SI«£ 

[0 0 5 9] a2 0>*W(0IIJ£^Cl|*5<fct;-f-O 

DCFt«-tkv/7 h7T-f/\*DSFa)ffi^Bll?l±j£l=L 
[0 0 6 0] 

[^MroSbm] m 1 OT36W(±. KK©1300nm»^tlt-> 
- K 7 r -T / n* t ^St«lS7 t •< / <t 0>l* a 'J 

[006 1] •»^t-K77^/<©»axn 

3v h77-r/<ffl*g*f*ifiifflIt«iCil:J:yM 

ftTVSfcttU. R»<D1300nm?!MM*»->>*;U*— K 
7 / <«l=ttffl * *tT -5 •> >y ;u^— K 7 r -f / «D 

[H1] 


[0 0 6 2] »2<D«M(=fcL^Tt. KI4©1300^nro^ 
K7r-f><8W>-»SOHe— K77«f 
Ai:»aif77-f/<$v>^-K77'f/<©»» 

&lcc©»«'J ^^(=«S1550nmifi)Zl(:^|fc 

»«S#t?) $t^a->7h77-f/^. MBftttffl 

-f/<*«f8L-o*4aey>* (e&y>$) ©jgsgir 

(=»«**ifc*.©fctty. ffitBSS 1 ro&ejjtls) 
[0 0 6 3] l**. #«t«fc«fctf#»;*a-:*!!>tjf« 
flrmi*ax>T §g t « y . vraeft 1 a>ftw 

£ H«l=R»©1300nm»«»a*»y;i.^- r -f 
z.h.hm*<T)*s>V )\,=z— K77-f/<ffl»»xa-7'i 

tfty. 3tatti=ftfcfflsa:*8B«>*ft*aaiii=a 

[oo6 4] *e>ic. vn-\o>3mts&irm2.<j>§imzte 
uTi**i=afiy>^<D<s«gffln?»«xQ— ^i»»a 
**i=*i::a«t!**<j!>Tj. ea{atixiai=iea-f.&# 

£ Baftftftffft t ft « . 

[@2] ^2a>f§wro^s6^nCT©SiBjiat?fcs. 
[»#©««] 

SMF -»^l/t-K7 7-f/< 
DCF »0t*fR7 7'f/< 
DFF »»77?h77'f/< 
DSF v7h77-f/< 

[12] 


SMF DCF OFF 


SMF DCF DSF 

_L .. . L . L 


(9) 


0-7 3 7 38 


(5i) int. ci. 6 mmm frtommm^ fi aws^^m 

H04J 14/02 
H0 4B 10/14 

10/135 

10/13 

10/12 


